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Insects,  as  well  as  diseases,  are  significantly  diminishing  the  for- 
ests of  Montana.   The  most  recent  estimates  indicate  that  approxi- 
mately 164  million  cubic  feet  of  timber  are  killed  annually  from 
various  causes  on  commercial  forest  lands  in  Montana. ±/  The  largest 
percentage  of  this  mortality  is  caused  by  insects  and  diseases. 

Insects  and  diseases  also  cause  serious  reduction  in  growth  of 
trees  attacked  but  not  killed.   In  addition  to  growth  loss,  insect 
attacks  may  result  in  top  kill  or  deformities  which  reduce  the 
quality  of  timber  resources.   Seed  and  cone  insects  also  destroy 
the  seed  crops  necessary  for  reforestation  of  logged  or  burned  areas. 


1/  Green,  A.W. ,  and  T.S.  Setzer.   1974.   The  Rocky  Mountain  Timber 
Situation,  1970.   USDA  Forest  Service  Resource  Bull.   INT-10 


THE  CONTROL  PROGRAM 

There  is  great  opportunity  for  increasing  timber  production  and  for 
preserving  forests  for  recreational  and  aesthetic  uses  by  reducing 
damage  and  losses  caused  by  forest  pests.   Under  the  Insect  and 
Disease  Control  Program,  responsibilities  of  the  Division  of  Forestry 
of  the  Department  of  Natural  Resources  and  Conservation,  fall  into 
four  basic  areas; 

1.  Encouraging  the  use  of  preventive  measures  of  demonstrated 
effectiveness  on  State  and  private  forest  lands  as  the  first 
line  of  defense  against  destructive  insects  and  diseases. 

2.  Operating  a  detection  program  with  surveys  of  sufficient  inten- 
sity and  frequency  to  insure  prompt  discovery  of  forest  insect 
and  disease  outbreaks  on  State  and  private  lands. 

3.  Providing  for  thorough  biological,  cost-benefit,  and  environ- 
mental impact  evaluations  of  insect  and  disease  outbreaks  on 
State  and  private  forest  lands  as  a  basis  for  deciding  for  or 
against  suppression. 

4.  Practicing  and  encouraging  the  use  of  effective  means  of  forest 
insect  and  disease  control  which  provide  the  least  potential 
hazard  to  man,  domestic  animals,  wildlife  and  other  components 
of  the  natural  environment. 


PROGRAM  ACCOMPLISHMENTS 


Some  of  the  surveys  and  evaluations  made  during  1976  were; 

1.  The  annual  cooperative  aerial  insect  and  disease  detection  sur- 
vey was  conducted  on  a  total  of  2,927,200  acres  of  forest  lands. 
Blocks  of  forest  land  flown  by  the  Division  of  Forestry  con- 
tained the  bulk  of  State  and  private  commercial  ownerships,  in- 
cluding the  Swan  River,  Stillwater  and  Thompson  River  State 
Forests.   Insect  and  disease  infestations  were  mapped  and  copies 
of  completed  maps  made  available  to  the  U.  S.  Forest  Service 
and  the  Division  of  Forestry  Administrative  Areas. 

2.  A  total  of  37  field  detection  reports  and  damage  samples  were 
received  from  Division  field  personnel  and  private  landowners 
for  identification  and  recommendations. 

3=   An  evaluation  of  street  and  park  trees  was  conducted  for  the 
city  of  Great  Falls.   Insect  and  disease  problems  were  identi- 
fied and  recommendations  made  for  control  and  preventive  tree 
maintenance. 

4.   To  determine  the  distribution  of  Douglasfir  tussock  moth  in 
Montana,  a  survey  began  in  19  75  was  continued  using  sticky 
traps  baited  with  sex  attractant  to  trap  male  moths.   In  1976, 
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traps  with  stronger  baits  were  placed  at  43  additional  loca- 
tions, chiefly  east  of  the  Continental  Divide .   Male  Douglasfir 
tussock  moths  were  trapped  at  two  locations  east  of  the  Conti- 
nental Divide,  and  at  six  additional  locations  west  of  the 
Divide. 

A  study  to  determine  the  effectiveness  of  cacodylic  acid  herbi- 
cide as  an  agent  causing  mountain  pine  beetle  brood  mortality 
in  treated  trees  was  continued  for  a  second  year  in  the  Little 
Snowy  Mountains  south  of  Lewistown.   Beetles  were  again  attract- 
ed to  trees  baited  with  pheromone  attractant.   Both  pre  and 
post-flight  applications  of  the  herbicide  were  made,  and  the 
effects  on  beetle  brood  mortality  will  be  assessed  in  the  spring 
of  1977  and  compared  to  the  previous  year's  results. 

Four  insecticides  (Sevin,  Orthene,  Pyrocide  Growers  Spray  and 
Dimilin)  were  tested  against  Douglasfir  tussock  moth  and  west- 
ern spruce  budworm  larvae  on  Douglasfir  near  St.  Ignatius  in 
June.   Hydraulic  ground  spray  equipment  was  used  to  apply  the 
insecticides  and  all  treatments  were  highly  successful. 


REVIEW  OF  CONDITIONS 


Bark  Beetles 

MOUNTAIN  PINE  BEETLE,  Dendroctonus  ponderosae  (Hopk.) 

Infestation  levels  continued  to  increase  in  many  areas  of  overstocked 
second-growth  ponderosa  pine  stands  and  mature  lodgepole  pine  stands 
in  the  State  (Figure  1) .   Mortality  in  lodgepole  pine  continued  in 
the  Gallatin  River  drainage  south  of  Bozeman.   A  volume  approaching 
two  million  board  feet  was  killed  in  1976  within  the  infestation, 
which  now  covers  more  than  5,500  acres  of  Federal  and  private  lands. 
Scattered  groups  of  infested  lodgepole  pine  increased  north  of  West 
Yellowstone  and  in  the  Hebgen  Lake  area.   Additional  heavy  losses 
are  expected  to  occur  in  the  Gallatin  Canyon  during  1977. 

Heavy  losses  in  lodgepole  pine  occurred  again  on  6,000  acres  of 
U.  S.  Plywood,  Burlington  Northern,  State  and  Federal  lands  in  the 
Meadow  and  Lazier  Creek  drainages  north  of  Thompson  Falls,  despite 
salvage  operations  to  remove  dead  and  infested  trees.   Increased 
activity  was  detected  near  Fish  Trap  Lake,  along  the  Thompson  River 
and  in  the  Twin  Lakes  Creek  and  Fish  Trap  Creek  drainages.   Several 
hundred  additional  trees  were  killed. 

Approximately  500  ponderosa  pines  were  killed  in  the  Cameron  Creek 
drainage  near  Sula.   Scattered  ponderosa  pines  were  killed  along 
the  west  side  of  the  Bitterroot  Valley  between  Florence  and  Hamilton. 
About  1,000  trees  were  killed  between  the  forks  of  the  Bitterroot 
River  near  Conner.   The  outbreak  which  started  in  1974  in  Jack  Creek 
east  of  Ennis,  continued  to  spread  in  1976,  and  now  covers  approxi- 
mately 2,500  acres.   An  additional  500  lodgepole  pines  were  killed 
on  the  Hidden  Lake  Bench  and  in  the  Cliff  and  Wade  Lakes  areas. 
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Figure  1.  Areas  of  mountain  pine  beetle  infestation,  Montana,  1976. 
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Despite  efforts  of  control  through  removal  of  infested  trees,  moun- 
tain pine  beetle  activity  in  ponderosa  and  lodgepole  pines  persisted 
on  State,  private  and  Federal  lands  and  in  the  Park  Creek  drainage 
and  Lincoln  Gulch  areas  near  Lincoln.   Over  200  additional  ponderosa 
pines  were  killed  in  the  McClellan  Creek  drainage  southeast  of 
Helena. 

More  than  50,000  lodgepole  pines  were  killed  in  1976  in  the  Upper 
Yaak  River  drainage  north  of  Libby.   The  outbreak  now  affects  about 
5,200  acres  of  predominantly  U.  S.  Forest  Service  lands. 

Continued  killing  of  ponderosa  pines  by  mountain  pine  beetle  oc- 
curred on  State,  private  and  Federal  lands  in  the  Lewistown  area. 
In  the  Moccasin  Mountains,  several  groups  totalling  approximately 
150  trees  were  detected.   Several  hundred  additional  trees  were 
killed  in  the  Judith  Mountains.   Activity  continued  to  increase  in 
the  Casino,  Beaver,  Rock,  Castle  and  Big  Spring  Creek  drainages  of 
the  Big  Snowy  Mountains.   Some  scattered  groups  of  dead  ponderosa 
pine  were  also  detected  on  the  south  end  of  the  Big  Snowy  Mountains. 
Several  hundred  trees  were  killed  in  the  McCartney  and  Flatwillow 
Creek  drainages  and  other  areas  in  the  Little  Snowy  Mountains.   Acti- 
vity in  scattered  groups  occurred  over  a  wide  area. 

Mountain  pine  beetle  infestation  in  scattered  groups  of  trees  con- 
tinued along  the  Blackfoot  River  between  Rainbow  Bend  and  Whitaker 
Bridge.   Approximately  400  ponderosa  pines  were  killed  north  of 
Potomac.   In  the  Fish  Creek  and  Little  Fish  Creek  drainages  east  of 
Greenough,  losses  were  heavy  over  approximately  1,000  acres  of  pri- 
vate lands.   Scattered  groups  of  ponderosa  pines  were  again  killed 
along  the  Clark  Fork  between  Bonita  and  Bearmouth.   Continued  losses 
in  the  Johnson  and  Butler  Creek  drainages  northwest  of  Missoula  were 
incurred  and  efforts  are  now  underway  to  salvage  dead  and  infested 
ponderosa  pines. 

Infestations  also  continued  in  8,500  acres  of  second-growth  ponder- 
osa pine  in  the  Ninemile  Creek  drainage  west  of  Missoula.   Thinning 
operations  on  State  and  Federal  lands  are  continuing  in  an  effort 
to  reduce  losses. 

DOUGLASFIR  BEETLE,  Dendroctonus  pseudotsugae  (Hopk.) 

Activity  by  Douglasfir  beetle  was  generally  at  low  levels  in  Montana. 
Infestations  consisted  of  small,  scattered  groups  of  overmature 
Douglasfir. 

PINE  ENGRAVER  BEETLE,  Ips  sp. 

Damage  by  pine  engraver  beetles  again  remained  at  low  levels,  pro- 
bably due  to  the  wet  spring  and  summer  weather  of  1975  and  1976. 
Pine  engraver  beetles  continued  to  kill  small  ponderosa  pines  in 
overstocked  stands  infested  by  mountain  pine  beetles  in  the  Ninemile 
Creek  drainage  west  of  Missoula.   Continued  awareness  of  preventive 
measures  in  logging  and  thinning  operations  on  State,  private  and 
Federal  lands  has  also  reduced  the  potential  for  losses  to  pine  en- 
graver beetle. 
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SPRUCE  BEETLE,  Dendroctonus  ruf ipennis  (Kirby) 

Infestations  of  spruce  beetle  remained  at  low  levels  again  in  1976. 
Prompt  removal  by  salvage  operations  of  brood-containing  spruce 
overturned  by  extensive  flood  damage  in  the  Stillwater  State  Forest 
in  1974,  kept  any  infestation  from  attacking  standing  trees.  Wind- 
thrown  spruce  downed  in  1976  will  also  be  removed  on  the  Stillwater 
State  Forest. 

FIR  ENGRAVER,  Scolytus  ventralis  (LeConte) 

Activity  by  fir  engraver  in  Douglasfir  stands  increased  in  several 
areas  during  1976.   Scattered  trees  were  killed  in  the  Lower  Thompson 
River  drainage.   Scattered  groups  of  trees  killed  by  fir  engraver 
also  increased  in  the  Stillwater  State  Forest  near  Olney  and  along 
the  north  shore  of  Whitefish  Lake.   Fir  engraver  killed  scattered 
groups  of  Douglasfir  near  Lake  Blaine  and  Echo  Lake  east  of  Kalis- 
pell,  around  Swan  Lake  and  in  the  Lost,  Soup,  Cilly  and  Goat  Creek 
drainages  on  the  Swan  State  Forest. 

Defoliators 

WESTERN  SPRUCE  BUDWORM,  Choristoneura  occidentalis  (Freeman) 

A  total  of  843,920  acres  of  State  and  private  Douglasfir,  true  fir 
and  spruce  forests  showed  aerially  visible  defoliation  from  western 
spruce  budworm  in  1976.   Federal  lands  showed  aerially  visible  de- 
foliation on  1,605,760  acres  (Figure  2). 

In  the  Lolo  National  Forest  area,  State  and  private  lands  were  af- 
fected in  the  Clearwater  River  drainage,  the  Garnett  Mountains, 
both  on  the  Blackfoot  and  Clark  Fork  drainages,  and  on  scattered 
lands  throughout  the  Clark  Fork  and  Lower  Thompson  River  drainages 
west  of  Missoula.   In  the  Gallatin  National  Forest  area,  State  and 
private  lands  were  most  affected  in  the  Crazy  and  Bridger  Mountains, 
and  along  the  Gallatin  and  Yellowstone  Rivers.   Some  private  lands 
were  infested  in  the  Castle  Mountains  and  the  north  end  of  the  Crazy 
Mountains  in  the  Lewis  and  Clark  National  Forest  area.   On  the 
Deerlodge  National  Forest  area.,  the  largest  acreages  of  non-Federal 
lands  affected  were  east  of  Boulder  and  southwest  of  Whitehall. 
State  and  private  lands  were  affected  in  the  Bitterroot  National  For- 
est area  chiefly  along  the  west  side,  in  the  Sapphire  Range,  east  and 
itfest  forks  of  the  Bitterroot,  and  the  Sula  State  Forest.   State  and 
private  lands  most  affected  in  the  Flathead  National  Forest  area 
were  south  of  Swan  Lake,  both  slopes  of  the  Mission  Range,  around 
Lindberg  Lake  and  west  of  Rollins.   Defoliation  on  State  and  private 
lands  in  the  Beaverhead  National  Forest  area  was  very  heavy  along 
the  Madison  River  south  of  Ennis.   Also  affected  were  areas  around 
Ennis,  in  the  Tobacco  Root  Mountains,  the  Ruby  Mountains,  and  along 
Blacktail  Creek  south  of  Dillon.   In  the  Helena  National  Forest  area, 
State  and  private  lands  were  affected  northwest  of  Helena  near 
Jefferson  City  and  along  the  Big  Belt  Mountains  east  of  Canyon  Ferry 
Lake,  and  near  Townsend. 
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Figure  2,  Western  spruce  budworra 
infestations ,  Montana, 
1976. 
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Defoliation  by  western  spruce  budworm  for  1977  has  been  predicted 
by  the  U.  S.  Forest  Service.   These  predictions  were  based  on  egg 
mass  samples  from  a  total  of  236  plots  in  Montana.   In  general,  the 
Beaverhead  National  Forest  area  was  predicted  for  moderate  to  mostly 
heavy  defoliation;  Bitterroot  National  Forest  area  -  heavy  on  the 
west  side  and  moderate  on  the  east  side;  Deer lodge  National  Forest 
area  -  heavy  except  Flint  Creek  area,  which  was  moderate;  Flathead 
National  Forest  area  -  light;  Gallatin  National  Forest  area  -  all 
areas  heavy;  Helena  National  Forest  area  -  heavy;  Lewis  and  Clark 
National  Forest  area  -  heavy  in  the  Castle  Mountains;  Lolo  National 
Forest  area  -  heavy;  Kootenai  National  Forest  area  -  moderate  in  the 
Vermillion  River  area. 

A  test  of  four  insecticides  applied  as  ground  sprays  was  conducted 
against  western  spruce  budworm  larvae  in  conjunction  with  ground 
spray  tests  against  Douglasfir  tussock  moth  larvae  near  St.  Ignatius. 
Materials  tested  were  Sevin,  Orthene,  Pyrocide  Growers  Spray,  and 
Dimilin.   They  were  applied  with  hydraulic  ground  spray  equipment 
to  four  groups  of  five  infested  trees  each.   All  treatments  were  suc- 
cessful, with  percent  corrected  control  ranging  from  86  to  100. 

LARCH  CASEBEARER,  Colecphora  laricella  (Hbn.) 

Defoliation  from  larch  casebearer  in  1976  was  not  severe,  even  in 
stands  at  lower  elevations,  such  as  those  bordering  Flathead  and 
Swan  Lakes,  which  have  been  heavily  defoliated  in  past  years.   Some 
light  to  moderate  defoliation  occurred  on  western  larch  along  the 
west  shore  of  Flathead  Lake. 

DOUGLASFIR  TUSSOCK  MOTH,  Orgyia  pseudotsugata  (McD.) 

No  visible  defoliation  from  Douglasfir  tussock  moth  was  detected  in 
Montana  in  1976.   The  single  remaining  area  of  high  population,  a 
20  acre  spot  on  State  land  south  of  St.  Ignatius,  collapsed  due  to 
the  effect  of  high  natural  virus  levels  in  the  larval  population. 

The  survey  began  in  1975  to  determine  the  distribution  of  Douglasfir 
tussock  moth  in  Montana  was  continued  in  1976.   Sticky  traps  baited 
with  sex  attractant  pheromone  were  used  to  attract  and  trap  adult 
male  moths  during  the  flight  period.   Traps  were  placed  at  43  loca- 
tions in  the  Douglasfir  -  true  fir  host  type,  chiefly  east  of  the 
Continental  Divide.   Moths  were  caught  at  eight  of  the  locations, 
extending  the  known  distribution  east  in  the  Clark  Fork  drainage  to 
Bearmouth,  and  south  in  the  Bitterroot  Valley  to  Piquett  Creek  in 
the  West  Fork  drainage.   For  the  first  time,  Douglasfir  tussock  moth 
males  were  trapped  east  of  the  Continental  Divide,  at  two  locations 
near  Wolf  Creek  north  of  Helena. 

An  additional  study,  using  pheromone-baited  sticky  traps,  was  also 
conducted  as  part  of  a  west-wide  program  to  refine  and  standardize 
pheromone  trapping  techniques  and  to  develop  methods  to  assess  field 
populations  from  pheromone  trap  catches.   Ten  plots  in  the  Missoula 
and  Flathead  Valley  areas  were  used,  and  grids  of  30  traps  with  dif- 
ferent pheromone  bait  concentrations  were  placed  at  each  plot.   The 
study  will  be  continued  in  1977,  and  hopefully,  will  lead  to  a  method 
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by  which  pheromone-baited  sticky  traps  can  be  used  to  monitor  field 
populations  of  Douglasfir  tussock  moth.   By  relating  number  of  moths 
trapped  to  increases  in  population  levels,  outbreaks  in  a  given  area 
could  be  predicted  in  time  to  gear  up  for  possible  control  action. 

Before  the  larval  populations  near  St.  Ignatius  collapsed  due  to  the 
effect  of  the  natural  virus  levels,  four  insecticides  (Sevin,  Or- 
thene,  Pyrocide  Growers  Spray  and  Dimilin)  were  tested  against  first 
instar  larvae.   The  insecticides  were  applied  with  hydraulic  ground 
spray  equipment  to  four  groups  of  five  infested  trees  each.   All 
treatments  were  highly  successful,  with  all  materials  giving  100  per- 
cent corrected  control. 

FOREST  TENT  CATERPILLAR,  Malacosoma  disstria  (Hbn.) 

The  forest  tent  caterpillar  outbreak  in  about  2,000  acres  of  cotton- 
woods,  aspen  and  other  deciduous  trees  and  shrubs  between  Evaro  and 
Arlee  and  along  Finley  Creek  that  caused  heavy  defoliation  in  1975 
virtually  collapsed  in  19  76,  with  very  little  defoliation  being  ob- 
served.  Collapse  was  due  mainly  to  high  levels  of  natural  virus  in- 
fection in  the  larval  population. 

Forest  tent  caterpillar  defoliation  occurred  on  about  800  acres  of 
cottonwood  near  the  south  end  of  Swan  Lake.   Severe  tree  damage  did 
not  result,  and  the  trees  refoliated  following  larval  feeding. 
Additional  defoliation  may  occur  in  1977. 

Cone  and  Seed  Insects 

Although  several  cone  and  seed  insects  caused  damage  in  Montana  dur- 
ing the  year,  western  spruce  budworm  continued  to  be  the  most  serious 
pest  of  Douglasfir  cone  crops.   The  amount  of  seed  produced  for  nat- 
ural regeneration  was  greatly  reduced  in  many  areas. 
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